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(54) A code discriminating system for determining correspondence of codes in a short time 



(57) A code discriminating system checks the cor- 
respondence between a key code and each of a plurality 
of registered codes in a short time. The code discrimi- 
nating system receives the key code from a transponder 
(22) provided in a key (20) so that the key code is com- 
pared with the registered codes. A priority is provided to 
one of the registered codes so that the key code is com- 



pared with the one of the registered codes first. Thus, 
the registered code having the priority is compared with 
the key code first. The registered code to be provided 
with the priority is selected so that the selected regis- 
tered code corresponds to the key code provided to the 
most frequently used key. Thus, a time period spent on 
the determination process is reduced for the most fre- 
quently used key. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a code discriminat- 
ing system used in an anti-theft system for a vehicle and, 
more particularly, to a code discriminating apparatus 
which determines whether a key code matches one of 
a plurality of registered codes. 

2. Description of the Related Art 

Conventionally, a key system for a vehicle is known 
in a system disclosed in Japanese Patent Publication 
No.4-15141. In this system, a registered code is provid- 
ed to a vehicle and a key code is provided to an ignition 
key for starting operation of the engine of the vehicle. 
The prohibition ol operation of the engine of the vehicle 
is canceled only when it is determined that the key code 
provided to the ignition key matches the registered code 
provided to the vehicle. The key system comprises a 
transponder which is provided in the ignition key to 
transmit the key code and a memory (ROM) which is 
provided in the vehicle to store the registered code. A 
control unit detects the key code transmitted by the ig- 
nition key, and determines the correspondence between 
the detected key code and the registered code stored 
in the memory. Accordingly, the vehicle cannot be start- 
ed without the correct key having the correct key code. 
This prevents theft of a vehicle provided with such a key 
system. 

Generally, more than two keys including a spare key 
are provided for a single vehicle. When constructing an 
anti-theft system for a vehicle, different codes may be 
provided to each of the keys. In such a case, a memory 
provided in the control unit stores a plurality of registered 
codes each of which corresponds to a respective one of 
the different key codes. Additionally, the registered code 
may be duplicated in the memory in order to prepare for 
accidental data loss in the memory. Accordingly, in the 
conventional system in which a plurality of registered 
codes are provided, it must be determined whether a 
code corresponding to a transmitted key code is present 
among the registered codes. 

In order to check the correspondence between the 
key code and each of the registered codes, the regis- 
tered codes stored in the memory (ROM) must be read 
and stored in a RAM so that each of the registered codes 
is compared, in turn, with the transmitted key code. The 
prohibition of start of the vehicle is canceled only when 
it is determined that there is a registered code which cor- 
responds to the transmitted key code. Thus, if there are 
many registered codes to be checked in the ROM, it 
takes a considerable time to read the registered codes 
in the ROM and store the read registered codes in the 
RAM. Additionally, it also takes a considerable time to 



compare the key code with the registered codes. Thus, 
in the conventional system, there is a problem in that a 
starting operation of the vehicle cannot be performed 
immediately after the ignition key is inserted since it 
5 takes a long time to check the correspondence between 
the key code and the registered codes. 

SUMMARY OF THE INVENTION 

10 It is a general object of the presence invention to 
provide an improved and useful code discriminating sys- 
tem in which the above-mentioned problem is eliminat- 
ed. 

A more specific object of the present invention is to 
75 provide a code discriminating system which can check 
the correspondence between a key code and each of a 
plurality of registered codes in a short time. 

In order to achieve the above-mentioned object, 
there is provided according to the present invention a 
20 code discriminating system for determining whether a 
key code provided to a key matches one of a plurality of 
registered codes provided to the code discriminating 
system, the code discriminating system comprising: 

2S communicating means for receiving the key code 
from the key; 

comparing means for comparing the key code with 
each of the registered codes; and 
priority providing means for providing a priority to 
30 one of the registered codes so that the key code is 
first compared with the one of the registered codes. 

According to the above-mentioned invention, the 
registered code having the priority is compared with the 

35 key code first. If the registered code to be provided with 
the priority is selected so that the selected registered 
code corresponds to the key code provided to the most 
frequently used key, the determination of matching the 
key code provided to such key can be performed prior 

40 to the determination of matching other registered codes. 
Thus, a time period spent on the determination process 
is reduced for the most frequently used key. 

In one embodiment according to the present inven- 
tion, the one of the registered codes provided with the 

45 priority may be a code of the plurality of the registered 
codes determined to match the key code in a most re- 
cent comparison performed by the comparing means. 
This is because the most frequently used key has a high 
probability for consecutive use. 

so In an alternative case, the one of the registered 

codes provided with the priority may be a code of the 
plurality of the registered codes determined by a maxi- 
mum number of matchings with the key code in previ- 
ously performed comparisons. A counter may be pro- 

ss vided to each of the registered codes so that a number 
of matchings with the key code is determined by a value 
of the counter. 

In the present invention, the comparing means may 
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comprise a first memory for storing the plurality of the 
registered codes and a second memory for storing at 
least one of the registered codes which is read from the 
first memory, the comparison with the key code being 
performed on the registered codes stored in the second 
memory. 

The first memory may have a predetermined exclu- 
sive address for the one of the registered codes provid- 
ed with the priority. 

Additionally, the one of the registered codes which 
is stored in the predetermined address of the first mem- 
ory may be read and stored in the second memory first. 
The rest of the registered codes stored in the first mem- 
ory other than the one of the registered codes stored in 
the first memory may be read and stored in the second 
memory after it is determined that the one of the regis- 
tered codes which was read from the predetermined ad- 
dress of the first memory fails to match the key code. 

In one embodiment according to the present inven- 
tion, the first memory may comprise a ROM and the sec- 
ond memory may comprise a RAM. Additionally, the key 
may include a transponder transmitting the key code in 
response to a signal provided by the communicating 
means. 

Other objects, features and advantages of the 
present invention will become apparent from the follow- 
ing detailed description when read in conjunction with 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.1 is a structural diagram of an anti-theft system 
for a vehicle which is provided with a code discrim- 
inating system according to a first embodiment of 
the present invention; 

FIG. 2 is a block diagram of the anti-theft system 
shown in FIG.1; 

Fl G.3 is a block diagram of circuitry of a transponder 
shown in FIG.1; 

FIG. 4 is a flow chart of an operation performed by 
the code discriminating system according to the first 
embodiment of the present invention; 
FIG. 5 is an illustration of memory maps of a RAM 
and an EEPROM shown in FIG.2 for explaining the 
process of step 102 of the flowchart in FIG.4; 
FIG. 6 is a memory map of the RAM for explaining 
the process of step 110 of the flowchart shown in 
FIG.4; 

FIG. 7 is a memory map of the RAM for explaining 
the process of step 120 of the flowchart shown in 
FIG.4; 

FIG. 8 is an illustration of memory maps of the RAM 
and the EEPROM for explaining the process of 
steps 126 and 128 of the flowchart in FIG.4; and 
FIG. 9 is a flow chart of an operation performed by 
a code discriminating system according to a second 
embodiment of the present invention. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A description will now be given of a first embodiment 
s of the present invention. FIG.1 is a structural diagram of 
an anti-theft system for a vehicle which is provided with 
a code discriminating system according to the first em- 
bodiment of the present invention. 

The anti-theft system shown in FIG.1 comprises a 
io key cylinder 10, an antenna coil 12 provided at an end 
of the key cylinder 10, a communication circuit 14 con- 
nected to the antenna coil 12, an electronic control unit 
(ECU) 1 6 connected to the communication circuit 1 4, an 
engine controlling computer (EFI computer) 18 connect- 
15 ed to the ECU 16 and a transponder 22 incorporated in 
a key 20. The code discriminating system according to 
the first embodiment of the present invention comprises 
the ECU 16 which includes a read only memory (ROM) 
therein. 

20 FIG.2 is a block diagram of the anti-theft system 
shown in FIG.1. In FIG.2, the communication circuit 14 
and the ECU 16 are described in detail. As shown in 
FIG.2, an end of the antenna coil 12 is connected to a 
drive circuit 24 provided in the communication circuit 1 4, 

2S and the other end of the antenna coil 1 2 is connected to 
a detection/demodulation circuit 26 also provided in the 
communication circuit 14. The drive circuit 24 outputs a 
voltage signal having a predetermined amplitude. When 
the voltage signal is output from the drive circuit 24, a 

30 voltage across the antenna coil 1 2 oscillates at a prede- 
termined frequency with a predetermined amplitude. 

The detection/demodulation circuit 26 detects an 
amplitude of the voltage fluctuation at an end of the an- 
tenna coil 12, and outputs a signal in response to the 

35 detected amplitude. The transponder 22 incorporated in 
the key 22 transmits a key code to the antenna coil 12 
by a serial transmission. When the signal is transmitted 
from the transponder 22, the amplitude of the voltage 
fluctuation at the end of the antenna coil 12 is modulat- 

40 ed. The detection/demodulation circuit 26 demodulates 
the change in the amplitude of the voltage fluctuation, 
and generates a high or low output signal in response 
to each bit included in the key code transmitted from the 
transponder 22. 

45 The voltage signal output from the detection/de- 
modulation circuit 26 is supplied to a micro computer 28 
provided in the ECU 16. The microcomputer 28 includes 
a random access memory (RAM) 30 which is a nonvol- 
atile memory, and a read only memory (ROM) 32. The 

50 microcomputer 28 recognizes a portion of the signal out- 
put from the detection/demodulation circuit 26 as the 
key code transmitted by the transponder 22, and stores 
the key code in the RAM 30. 

The microcomputer 28 is connected to an electri- 
cs cally erasable programmable ROM (EEPROM) 34, a 
power source circuit 26 and the EFI computer 18. A plu- 
rality of predetermined registered codes assigned to the 
vehicle are stored in the EEPROM 34 which is a non- 
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volatile memory. The microcomputer 28 determines 
whether or not the key code stored in the RAM 30 match- 
es one of the registered codes stored in the EEPROM 
34. When the key code matches one of the registered 
codes, an instruction is issued from the microcomputer 5 
28 to the EFI computer 18 to render the vehicle in an 
operable state. More specifically, the instruction in- 
cludes information for turning on an ignition system and 
information for allowing a fuel injection operation. On the 
contrary, when the key code does not match any one of 10 
the registered codes, the instruction is not issued from 
the microcomputer 28 to the EFI computer 18. In this 
case, the ignition system is turned on, and fuel injection 
is not performed. Thus, the operation of the vehicle is 
prohibited. 75 

The power source circuit 36 supplies a driving pow- 
er to the microcomputer 28. The power source circuit 36 
is connected to a power source via a key switch 38. The 
power source circuit 36 generates a voltage of 5V when 
a source voltage (+B) is supplied thereto. The key switch 20 
38 is turned on when the key 20 is inserted into the key 
cylinder 10. Thus, when the key 20 is not inserted into 
the k e y cylinder 1 0 , the power source circuit 36 does not 
generate the voltage of 5V. Thus, the microcomputer 28 
does not operate. In this case, the communication circuit 25 
1 4 is also maintained in a non-operable state. When the 
key 20 is inserted into the key cylinder 10, the source 
voltage is supplied to the microcomputer 28 via the pow- 
er source circuit 36. Thus, the microcomputer 28 and 
the communication circuit 14 are turned to an operable 30 
state. 

A description will now be given, with reference to 
FIG. 3, of a structure of the transponder 22. FIG. 3 is a 
block diagram of the circuitry of the transponder 22. The 
transponder includes a coil 40. When the voltage across 35 
the antenna coil 1 2 fluctuates at a predetermined period, 
an alternate magnetic field is generated around the an- 
tenna coil 12. The coil 40 is provided in the transponder 
22 to detect the alternate magnetic field when the key 
20 is inserted into the key cylinder 10. *o 

An end of the coil 40 is connected to a terminal of 
a capacitor 42, a terminal of a power source circuit 44 
and a switch circuit 46. An opposite end of the coil 40 is 
connected to an opposite terminal of the capacitor 42, 
an opposite terminal of the power source circuit 44 and <*5 
load circuits 48 and 50. The coil 40 and the capacitor 42 
together constitute an LC oscillation circuit. The speci- 
fications of the coil 40 and the capacitor 42 are deter- 
mined to generate a resonance in the LC oscillation cir- 
cuit when the alternate magnetic field is generated by so 
the antenna coil 12. Additionally, a rectifying circuit is 
provided in the power source circuit 44 to rectify a res- 
onance signal to generate a predetermined DC voltage 
when the resonance is generated in the LC oscillation 
circuit. 55 

The DC voltage generated In the power source cir- 
cuit 44 is supplied to a control circuit 52. The control 
circuit 52 is connected to a memory 54. A key code the 



same as one of the registered codes stored in the EEP- 
ROM 34 is stored in the memory 54. The control circuit 
52 supplies a drive signal to the switch circuit 46 in ac- 
cordance with the key code stored in the memory 54 
when power is supplied by the power source circuit 44. 

Load circuits 48 and 50 are provided with different 
loads Z1 and Z2, respectively. When a drive signal is 
supplied from the control circuit 52 to the switch circuit 
46 to connect the load circuit 48, the load Z1 is connect- 
ed to the LC oscillation circuit comprised of the coil 40 
and the capacitor 42. This state is hereinafter referred 
to as a first state. On the other hand, when a drive signal 
is supplied from the control circuit 52 to the switch circuit 
46 to connect the load circuit 50, the load Z2 is connect- 
ed to the LC oscillation circuit comprised of the coil 40 
and the capacitor 42. This state is hereinafter referred 
to as a second state. 

A resonance condition of the LC oscillation circuit 
differs from the first state in which the load Z1 is con- 
nected to the LC oscillation circuit to the second slate 
in which the load Z2 is connected to the LC oscillation 
circuit. In this embodiment, a value of the load Z1 is de- 
termined so that the resonance frequency of the LC os- 
cillation circuit matches the frequency of the atternate 
magnetic field generated by the antenna coil 12 when 
the first state is achieved. Additionally, a value of the 
load Z2 is determined so that the resonance frequency 
of the LC oscillation circuit is shifted from the frequency 
of the alternate magnetic field generated by the antenna 
coil 12 when the second state is achieved. Accordingly, 
voltage signals having different amplitudes are generat- 
ed across the coil 40 in response to the connection of 
the switch circuit 46. 

As mentioned above, according to the transponder 
22, the amplitude of the voltage generated across the 
coil 40 can be changed in accordance with the connec- 
tion of the switch circuit 46 as to which load circuit 48 or 
50 is connected via the switch circuit 46. The control cir- 
cuit 52 controls the connection of the switch circuit 46 
to either one of the load circuits 48 and 50 in accordance 
with a value of each bit of a signal to be transmitted being 
"1° or °0 B . When the control circuit 52 operates the 
switch circuit 46, a voltage having an amplitude corre- 
sponding to a value of a bit of the signal to be transmitted 
is generated across the coil 40. 

The control circuit 52 sequentially supplies a series 
of drive signals, which correspond to a start signal, to 
the switch circuit 46 after supply of the power from the 
power source circuit 44 is started. Then, the control cir- 
cuit 52 sequentially supplies to the switch circuit 46 a 
series of drive signals which correspond to the key code 
stored in the memory 54 and a series of drive signals 
which correspond to a stop signal. Thus, after the trans- 
ponder 22 is activated, a) the variation in the amplitude 
of the voltage corresponding to the start signal, b) the 
variation in the amplitude of the voltage corresponding 
to the key code and c) the variation in the amplitude of 
the voltage corresponding, to the stop signal appear 



4 



BNSDOCID: <EP 0765984A2J_> 



7 

across the coil 40 of the transponder 22 with respect to 
passage of time. 

During the process of inserting the key 20 into the 
key cylinder 10, when the transponder 22 moves close 
to the antenna coil 12, a mutual inductance M between 
the antenna coil 12 and the coil 40 of the transponder 
22 is increased. Thus, the inductance of the antenna coil 
12 is influenced by a state of the coil 40. In such a con- 
dition, the amplitude of the voltage across the antenna 
coil 12 is influenced by the amplitude of the voltage 
across the coil 40. That is, a voltage having an amplitude 
corresponding to the amplitude of the voltage across the 
coil 40 is generated across the antenna coil 12. The am- 
plitude of the voltage generated across the antenna coil 
1 2 corresponds to the value of each bit of the signal to 
be transmitted. 

Accordingly, when the voltages having the ampli- 
tudes corresponding to the start signal, the key code and 
the stop signal are generated sequentially across the 
coil 40 with respect to passage of time, the voltages hav- 
ing amplitudes corresponding to values of bits of the 
start signal, the key code and the stop signal are gen- 
erated across the antenna coil 12. The detection/de- 
modulation circuit 26 demodulates the variation in the 
amplitude of the voltages across the antenna 12 to a 
binary signal, and supplies the binary signal to the mi- 
crocomputer 28. 

The microcomputer 28 recognizes the part of the 
binary signal between the start signal and the stop signal 
as a signal corresponding to the key code transmitted 
from the transponder 22. The part of the binary signal 
corresponding to the key code comprises a predeter- 
mined number of bits. Thereafter, the key code is stored 
in the RAM 30 : and a process is performed for maintain- 
ing or withdrawing the prohibition of operation of the ve- 
hicle. 

The above-mentioned anti-theft system has the 
code discriminating system which can determine wheth- 
er the key code transmitted from the transponder 22 
matches one of the registered codes stored in the EEP- 
ROM 34. A description will now be given, with reference 
to FIGS.4 to 8, of an operation of the code discriminating 
system according to the present embodiment. FIG.4 is 
a flowchart of a routine performed by the ECU 16 so as 
to achieve the above-mentioned code discriminating 
function. FIGS. 5 to 8 are illustrations of memory maps 
of the RAM 30 and the EEPROM 34. 

In the initial state of the EEPROM 34, N registered 
codes 1 to N are stored in the EEPROM 34 as shown in 
FIG. 5. A priority code address is set in the EEPROM 34. 
In the case of FIG. 5, the registered code 1 is stored in 
the priority code address. The registered code 1 corre- 
sponds to the key code of one of the ignition keys which 
is predicted to have a maximum possibility of use. Here- 
inafter, the registered code stored in the priority code 
address is referred to as a priority code. Thus, in the 
initial state, the registered code 1 corresponds to the 
priority code. 



8 

The routine shown in FIG.4 is started when the ig- 
nition key 20 is inserted into the key cylinder 1 0 and the 
key switch 38 is turned on in step 100. In step 102, the 
priority code is read from the EEPROM 34 and stored 
5 in a predetermined address of the RAM 30 (refertoFIG. 
5). Thereafter, in step 104, initialization for other parts 
is performed, and then the routine proceeds to step 1 06. 

In step 1 06, a communication is performed between 
the transponder 22 and the ECU 1 6 so that the key code 

10 is transmitted from the transponder 22 to the ECU 16 
via the communication circuit 14. In step 108, a signal 
obtained by the communication is encoded to obtain the 
key code and the obtained key code is stored in the pre- 
determined address of the RAM 30. 

15 in step 110, the key code stored in the RAM 30 is 
compared with the priority code also stored in the RAM 
30 (refer to FIG.6). It is then determined, in step 112, 
whether or not the key code matches the priority code 
in RAM 30. If it is determined that the key code matches 

20 the priority code, this indicates that the ignition key 20 
used at this time is a correct key. In this case, the routine 
proceeds to step 114. In step 114, an instruction is sent 
to the EFI computer 18 for rendering the vehicle in an 
operable condition, and the routine is ended. 

2S On the other hand, if it is determined, in step 112, 
that the key code does not match the priority code, the 
routine proceeds to step 116. In step 116, an instruction 
is sent to the EFI computer 18 for rendering the vehicle 
inoperative. Thereafter, in step 118, all registered codes 

30 other than the priority code are read from the EEPROM 
34 and stored in predetermined addresses of the RAM 
30. Hereinafter, the registered codes other than the pri- 
ority code are referred to as non-priority codes. There- 
after, in step 120, the key code is compared, in turn, with 

35 each of the non -priority codes. 

It is then determined, in step 122, whether or not 
the key code matches one of the non-priority codes. If 
it is determined that the key code matches none of the 
non-priority codes, then the ignition key 20 used at this 

40 time cannot be a correct key Thus, the routine is ended 
without permitting the vehicle to be operable. 

On the other hand, if it is determined, in step 122, 
that the key code matches one of the non-priority codes, 
the inanition key used at this time is determined to be a 

45 correct key. In this case, the routine proceeds to step 
124. In step 124, the instruction for rendering the vehicle 
operable is sent to the EFI computer 18. Thereafter, in 
step 1 26, one of the non-priority code that is determined 
to match the key code in step 1 22 is written in the priority 

so code address of the EEPROM 34. Thus, the non-priority 
code which matches the key code at this time is used 
as the priority code in the next process. Thereafter, in 
step 1 28, the priority code which was used in the current 
process is stored in the address of the EEPROM 34 in 

55 which the registered code written in the priority code ad- 
dress of the EEPROM 34 in step 126 was stored, and 
then the routine is ended. In the case of FIG. 8, the pri- 
ority code used in the current process corresponds to 
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the registered code 1, and the non-priority code which 
matches the key code in the current process corre- 
sponds to the registered code N. 

As mentioned above, according to the present em- 
bodiment, only the priority code is read from the EEP- 
ROM 34 first so as to be compared with the key code. 
Then, other registered codes are read only when the key 
code does not match the priority code so as todetermine 
whether there is a non-priority code which matches the 
key code. If there is a non-priority code which matches 
the key code, that non-priority code is considered to be 
the priority code for the next process. 

If a plurality of ignition keys are provided to a single 
vehicle, the same key is mostly used. Accordingly, in the 
present embodiment, the probability of matching of the 
priority code and the key code in step 112 is high. This 
means that the process performed in step 116 to 128 is 
not frequently performed. Thus, an average time period 
spent on the determination as to whether there is a code 
matching the key code among the registered codes is 
reduced. 

A description will now be given, with reference to 
FIG. 9, of a code discriminating system according to a 
second embodiment of the present invention. It should 
be noted that the code discriminating system according 
to the second embodiment of the present invention has 
the same structure as that of the first embodiment de- 
scribed above. FIG. 9 is a flowchart of a routine of an 
operation performed by the ECU 1 6 provided in the code 
discriminating system according to the second embod- 
iment. 

The routine shown in FIG. 9 is characterized in that 
the registered code corresponding to the key code pro- 
vided to the most frequently used key is set as the pri- 
ority code. In FIG.9, steps that are the same as the steps 
shown in FIG. 4 are given the same reference numerals, 
and descriptions thereof will be omitted. 

The routine shown in FIG.9 is started, similar to the 
routine shown in FIG.4, when the ignition key 20 is in- 
serted into the key cylinder 10 and the key switch 36 is 
turned on. In this routine, counters 1 to N, respectively 
corresponding to the registered codes 1 to N, are pro- 
vided in the EEPROM 34. The process of step 100 to 
step 122 is the same as that ol the routine shown in FIG. 
4. In the present routine shown in FIG.9, if it is deter- 
mined, in step 122, that the key code matches one of 
the registered codes (registered code i (i=1 to N)), the 
routine proceeds to step 123. In step 123, the counter i 
corresponding to the registered code i which was deter- 
mined to match the key code in step 1 22 is incremented. 
Then, in step 124, similar to the routine of FIG.4, the 
instruction for rendering the vehicle operable is sent to 
the EFI computer 18. Thereafter, the routine proceeds 
to step 127 which replaces step 126 of FIG.4. In step 
127, the registered code corresponding to the counter 
having the maximum value is written in the priority code 
address of the EEPROM 34. Then, in step 128, the reg- 
istered code used in the current process is written in the 



EEPROM 34 if it is not the register code corresponding 
to the counter having the maximum value, and then the 
routine is ended. 

As mentioned above, according to the routine 

s shown in FIG.9, the highest priority is given to the reg- 
istered code which most frequently matches the key 
code. Thus, probability of matching of the key code and 
the priority code for the most frequently used key is in- 
creased when ignition keys with different key codes 

10 have an intermixed used. Accordingly, this embodiment 
also reduces an average time period for determining as 
to whether the key code matches one of the registered 
codes. 

The process for determining matching of the key 

is code and the registered codes is after the ignition key 
is inserted into the key cylinder. The engine of the vehi- 
cle cannot be started until the determination process is 
completed. Thus, in order to perform a smooth starting 
operation of the engine : the determination process 

20 should be completed during a short period of time after 
insertion of the ignition key to a turning of the ignition 
key for starting the engine. Since the code discriminat- 
ing system according to the above-mentioned embodi- 
ments of the present invention reduces the time period 

25 spent on the determination process, a smooth starting 
operation without waiting time can be provided for a ve- 
hicle anti-theft system having the code discriminating 
system according to the present invention. 

The present invention is not limited to the specifi- 

30 cally disclosed embodiments, and variations and modi- 
fications may be made without departing from the scope 
of the invention. 



35 Claims 

1. A code discriminating system for determining 
whether a key code provided to a key (20) matches 
one of a plurality of registered codes provided to 

40 said code discriminating system, said code discrim- 
inating system comprising communicating means 
(14) for receiving the key code from said key (20) 
and comparing means (16) for comparing the key 
code with each of said registered codes, 

45 characterized in that 

a priority is provided to one of said registered 
codes so that the key code is first compared with 
said one of said registered codes. 

50 2. The code discriminating system as claimed in claim 
1 , characterized in that said one of said registered 
code provided with the priority is a code of said plu- 
rality of said registered codes which was deter- 
mined to match the key code in a most recent com- 

55 parison performed by said comparing means. 

3. The code discriminating system as claimed in claim 
1 , characterized in that said one of said registered 
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codes provided with the priority is a code of said 
plurality of said registered codes determined by a 
maximum number of matchings with the key code 
in previously performed comparisons. 

5 

4. The code discriminating system as claimed in claim 
3, characterized in that a counter is provided to each 
of said registered codes so that a number of match- 
ings with the key code is determined by a value of 
said counter io 

5. The code discriminating system as claimed in one 
of claims 1 -4, characterized in that said comparing 
means comprises a first memory (34) 1or storing 
said plurality of said registered codes and a second is 
memory (30) for storing at least one of said regis- 
tered codes which is read from said first memory 
(34), the comparison with the key code being per- 
formed on said registered codes stored in said sec- 
ond memory (30). 20 

6. The code discriminating system as claimed in claim 

5, characterized in that said first memory (34) has 
a predetermined exclusive address for said one of 
said registered codes provided with the priority. 2s 

7. The code discriminating system as claimed in claim 

6, characterized in that said one of said registered 
codes which is stored in said predetermined ad- 
dress of said first memory (34) is read and stored 30 
in said second memory (30) first. 



8. The code discriminating system as claimed in claim 
7, characterized in that the rest of said registered 
codes stored in said first memory (34) other than 3S 
said one of said registered codes stored in said first 
memory (34) are read and stored in said second 
memory (30) after it is determined that said one of 
said registered codes which was read from said pre- 
determined address of said first memory (34) fails 40 
to match the key code. 

9. The code discriminating system as claimed in claim 
5, characterized in that said first memory (34) com- 
prises a ROM and said second memory (30) com- *s 
prises a RAM. 

1 0. The code discriminating system as claimed in claim 
1, characterized in that said key (20) includes a 
transponder (22) transmitting the key code in re- so 
sponse to a signal provided by said communicating 
means. 
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